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Rocket fuel temperature in the tank was 23°C, and oxidizer temperature was 22°C. Nevertheless, Mach 6.20 was achieved in the l l6-sec flight. When corrected to planned test launch conditions of-5°C, this result indicated that a potential maximum flight Mach number of 6.5:1:0.1 could be expected. an hour until a gaseous nitrogen level of less than 0.002 percent was likewise achieved as measured by the gas chromatograph. These steps prevented the freezing of air moisture in the system that would have occurred with the direct fueling of liquid hydrogen, It also acted as a safety measure to ensure that all oxygen was removed from the system before the hydrogen was Postflight recovery of the scramjet 150 km downrange from the launch site revealed that the engine survived the flight in one piece except for some overall structural flattening. In-the-field inspection showed no significant burn marks and no burn-throughs in either the inlet or combustor sections. A more thorough postflight inspection of the internal flowpath is planned once the engine is retrieved from the test range impact site.
Launch Preparations and Flight Operations

Concluding Remarks
This Under a contract with NASA, a joint Central Institute of Aviation Motors (CIAM) and NASA team recently conducted the fourth flight test of a dual-mode scramjet aboard the CIAM Hypersonic Flying Laboratory, "Kholod." With an aim test Mach 6.5 objective, the successful launch was conducted at the Sary Shagan test range in central Kazakstan on February 12, 1998. Ground-launch, rocket boosted by a modified Russian SA5 missile, the redesigned scramjet was accelerated to a new maximum velocity greater than Mach 6.4. This launch allowed for the measurement of the fully supersonic combustion mode under actual flight conditions. The primary program objective was the flight-to-ground correlation of measured data with preflight analysis and wind-tunnel tests in Russia and potentially in the United States. This paper describes the development and objectives of the program as well as the technical details of the scramjet and SA5 redesign to achieve the Mach 6.5 aim test condition. An overview of the launch operation is also given. Finally, preliminary flight test results are presented and discussed.
